What is the main reason for government debt accumulation in Canada? Is the main driver of debt the public policy choices made by governments, or are non-policy factors, like interest rates and the economic environment to blame? Answering this question is the first step for governments burdened by high levels of government debt to introduce policies aimed at getting that debt under control.
INTRODUCTION
Concern over public sector debts tends to wax and wane in Canada. After 30 years of falling debt-to-GDP ratios following WWII, debt ratios increased rapidly over the next 20 years, peaking in the mid-1990s. At that time, governments halted the growth of debt ratios, and put them on a downward path, with large and often controversial cuts to program expenditures and increases in tax rates. After a decade of falling levels of public debt -a period during which analysts debated whether the battle over public debt had been won 1 -debt ratios have again moved upward. Memories of the price Canadians paid in the past when their governments had accumulated too much debt, like slower economic growth, higher interest rates, higher tax rates and cuts to social programs, are stoking recent concerns that these costs might need to be paid yet again.
The effort to curtail debts in the mid-1990s prompted research into the sources of debt accumulation. The goal of this research was to determine whether the cause of debt was a set of poor fiscal policy choices in the form of overly generous social programs and/or insufficient taxation, an overly tight monetary policy driving up interest costs on existing debt and slowing growth, or simply bad luck in the form of unavoidable world events. That research aspired to identify the sources of debt accumulation so those mistakes, once identified, might be avoided in the future.
Prominent in this debate was research by Pierre Fortin
2 who used the arithmetic of the government budget constraint to isolate factors that can lead to an increase in a government's debt-to-output ratio. Applying his approach to data describing the federal government's budget, Fortin concluded that the structure of federal government programs played no part in the debt explosion and fingers should be pointed instead at the interest rate policies of the Bank of Canada for being ultimately responsible for the accumulation of federal government debt.
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In an effort to sharpen understanding of the issues, Ron Kneebone and Jack Leach 4 investigated the significance of Fortin's assumptions and offered a different interpretation of the causes of debt accumulation. Their conclusion, namely that fiscal policy choices and changes due to the business cycle were equally responsible for the run-up of the federal debt-to-output ratio, stood in sharp contrast to Fortin's claims that fiscal policy choices should not be held responsible at all.
In this paper we revisit this debate in two ways. First, we offer what we consider to be a better measure of the amount of debt that can be deemed the responsibility of policy makers as opposed to external forces beyond their control. Second, we bring the debate to the level of individual provinces.
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Understanding the sources of debt accumulation at the provincial level is at least as important as understanding the issue at the federal level. Provincial governments in Canada control about 40 per cent of all government program spending, thus provincial debt accumulation is as much a concern as debt accumulation at the federal level. Moreover, the expenditure obligations of provincial governments -particularly in the realm of health care -are such that in future they face a far greater challenge to controlling levels of debt than does the federal government. Finally, whereas government debt at the federal level is falling as a fraction of GDP, the opposite is currently true at the provincial level. Identifying the reasons behind the recent growth in provincial government debt is therefore timely. This paper will also contribute to the broader literature examining provincial budgets by providing a data-set describing the finances of individual provinces for the period from 1980-81 to 2012-13. As we explain in the next section of this paper, Statistics Canada has halted, with data spanning the period 1988-89 to 2008-09, the publication of its Financial Management System (FMS) data series describing details of provincial government finances. If, or until, this data series is continued, analysts have nothing to measure the influence on provincial government finances of the 2008-09 recession, the following recovery or the implications of the 1981-82 recession and the period of strong economic growth that followed up to 1989. Our data set rectifies these shortcomings of the more limited FMS data series. This is the first of a series of reports on the public finances of Canadian provinces. This report uses public accounts data for the period 1980-81 to 2011-12 to summarize, describe and analyze the finances of the governments of Ontario and Quebec; those provinces with the most diversified and manufacturing-reliant economies. Future reports will apply this approach to the other provinces according to their most important economic characteristics. Relying on the simple arithmetic of debt accumulation implied by the government budget constraint, the sources of debt accumulation are identified, and inform a discussion of how much of the change in provincial debt can be laid at the feet of policy choices as opposed to economic conditions.
THE DATA
Out of fear it may bore the reader, it is not generally good form to include a discussion of the data in the body of a research paper. For this project, however, the construction of the dataset is central, and therefore worthy of elaboration.
Information on provincial government finances comes from provincial public accounts. These data employ accounting standards and approaches that differ across provinces and which change over time. These data can be used in the form they are reported or they can be used after certain modifications have been made to make them somewhat more comparable over time and across provinces. Both approaches involve challenges. Statistics Canada's Financial Management System (FMS) attempts to make certain modifications to public accounts data. While the FMS data imposes a certain degree of uniformity on the public accounts data published by each province, Statistics Canada notes that this effort can never be complete.
6 Moreover, the advantage of using data that imposes some degree of uniformity on public accounts data is offset by certain drawbacks to the accounting conventions FMS employs. In particular, the royalty revenue that provincial governments collect from the sale of natural resources is not reported separately in the FMS data. Rather, these revenues are included in the category of "investment income" and so, cannot be distinguished from the income provincial governments earn from financial assets and other sorts of investments. This is problematic given the importance of royalty income for many provinces and given the unique determinants of royalty income from other investment returns. The usefulness of FMS data is also severely limited by the fact that the information they provide on provincial finances start only in 1988-98 and end in 2008-09. 7 Understanding the evolution of provincial government debt accumulation is enhanced by having a dataset describing a longer period of time.
Another source of information on provincial government finances is available from Statistic Canada's Provincial Economic Accounts (PEA). These data differ from the FMS data by reporting on a calendar, rather than fiscal year basis and by reporting on different aggregates of provincial finances. Thus, while the FMS data report provincial spending on functional categories such as health, education and social services, the PEA data report on the much broader category of "net current expenditures on goods and services." As part of the goal of this paper is to identify the implications of debt reduction on spending on items like health and education, the PEA data is less useful. Like the FMS data, the PEA data set is also limited by having been terminated by Statistics Canada -with the last year of data being provided was 2009.
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The dataset we have constructed uses data as reported in provincial public accounts without any attempt at enforcing uniformity of accounting practices across provinces.
9 While this reduces the ability to make provincial comparisons, it gains the ability to treat natural resource revenues (royalties) differently from other sources of investment income and, most importantly, enables the construction of a dataset that spans any period described by public accounts.
6 For a discussion, see Financial Management System (FMS), Statistics Canada, 2009, http://www.statcan.gc.ca/pub/68f0023x/68f0023x2006001-eng.pdf).
7 Statistics Canada is moving to a new approach to measuring government financial statistics and has indicated that it intends to soon begin publishing data based on its new accounting framework starting with fiscal year 2008-09. We are not aware of any statement suggesting that a revision to historical data will accompany the adoption of the new accounting framework.
8 On the revenue side, the PEA does allow a reasonably close comparison to our data for certain revenue categories.
Thus, the PEA reports, for calendar years 1981-2009, the amount of direct taxes collected from persons by provincial governments; a data series that is closely comparable to our data on personal income tax collected. After making a rough adjustment to these calendar year data to allow a comparison to our fiscal year data we find the two sets of data have a 98 per cent correlation and that on average our data is equal to 96 per cent of the data reported in the PEA. 9 The Appendix presents our data on provincial government revenues and expenditures as reported in public accounts.
Simply collecting these data proved challenging. We enthusiastically add our voices to the complaint recently This paper focuses on the period from 1980-81 to 2011-12. 10 This enables the analysis to capture the effects on provincial finances of the 1980-81 recession, the strong period of economic growth prior to 1990, and the impact on provincial finances of the economic recovery since the end of the 2008-09 recession; influences on provincial finances that could not be studied at all using FMS data or fully studied using PEA data.
It is worth noting that the Fiscal Reference Tables (FRT) published by the federal Department of Finance also present data from provincial public accounts and largely adopts the practice of not trying to enforce uniformity in provincial accounting. The FRT, however, do not offer a breakdown of total spending and total revenue into sub-categories. Thus, to obtain data on revenue collected by provincial governments by type -personal and corporate income taxes, etcetera -and to determine program spending by program -health, education, etceteraone must go directly to the public accounts of individual provinces. Accessing this finer gradation of spending and revenue is important to understanding the sources of revenue and spending changes and is also important for identifying, as is done below, what portions of revenue and spending changes are due to the business cycle as opposed to policy choices.
It is important to emphasize that the focus of this study is only on that portion of provincial budgets referred to as the "operations account" (in Ontario) and the "general fund" (in Quebec); what will be referred to here as the government's operating account. The budgetary and debt implication of extraordinary public infrastructure investments is ignored. Thus, data for Quebec does not include the implications for the provincial government's net debt of the Generations Fund, Special Funds, and extraordinary losses such as those associated with the recent closing of the Gentilly nuclear plant. Similarly, in Ontario, we ignore extraordinary adjustments to net debt caused by, for example, the $20.9 billion of debt absorbed by the government in 1999-2000 to facilitate the privatization of Ontario Hydro.
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The accumulation over time of deficits in the operating account defines what is referred to as the accumulated deficit. 12 The government of Quebec is quite explicit about the meaning of the debt representing the accumulation of deficits on the operating account;
It represents the government's "bad debt", i.e., the debt that does not correspond to an asset, financial or non financial. It is often said that this is the debt incurred to "pay for the groceries". 12 These governments report a measure they refer to as the accumulated deficit. Those measures differ from ours by including adjustments involving other than the operating account (the general fund in Quebec and the operations account in Ontario). In Ontario, for example, the government figure includes consideration of non-financial assets in the broader public sector while in Quebec the government figure includes additions to and subtractions from a stabilization fund. The ratio of accumulated deficits to GDP stands in contrast to what governments report as their net debt, a measure that includes in its calculation the implications of extraordinary additions to debt of the sort referred to above. Net debt, then, represents a broader definition of the government's debt than the accumulated borrowing required to "pay for the groceries."
Between 1980-81 and 2011-12, accumulated deficits increased by $142.1 billion in Ontario and $85.4billion in Quebec (all figures measured in nominal dollars). This is the increase in debt which we try to explain in this paper. Over that same period, net debt increased by $223.6 billion in Ontario and by $152.8 billion in Quebec. The difference in the change in net debt and the change in accumulated deficits -$81.5 billion in Ontario and $67.4 billion in Quebecis the accumulation of net debt since 1980-81 that has been the result of extraordinary expenditures outside of the operating account. No effort is made to explain this portion of the total increase in provincial debt.
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THE SOURCES OF DEBT ACCUMULATION
Households are constrained in their spending choices by their incomes and by what they are able to borrow. This simple fact of life has the important implication that the choices available to households are constrained by the economic environment in which they operate. A household facing high interest rates for borrowing and slow income growth is more limited in its spending choices than when interest rates are low and income is growing rapidly. A household that fails to adjust its spending when interest rates rise and income shrinks soon finds itself in financial trouble. In a nutshell, this is the reasoning behind the approach employed in this study to identify what portion of provincial government debt can be identified as due to policy choices as opposed to economic conditions.
The following equation defines a budget constraint for a government's current account balance:
where we define PDEF t = primary deficit (program spending less current account revenue) in year t 15 D t-1 = accumulated deficit of the current account at beginning of year t D t = accumulated deficit of the current account at end of year t r t = average interest rate on net debt in year t. 14 The Appendix reports levels of net debt and accumulated deficits by fiscal year. Constructing an accumulated deficit series required an initial value for the first year in this dataset. In Ontario, government accounts do not distinguish between net debt and accumulated deficits until 2002-03. It is assumed, therefore, that in 1980-81, the accumulated deficit was equal to net debt. In Quebec, that government's measure of the accumulated deficit for 1980-81 was used, as is reported in Table 16 of Historical Data, Budget 2012-2013, Finances Québec. Throughout this paper the emphasis is on explaining the change in the accumulated deficit and so the starting value is not critical. 15 The primary deficit can take on a negative or a positive value. If program spending is less than tax revenue the primary deficit has a negative value and may be referred to as a primary surplus. Program spending includes all government spending except debt service which is represented here as r t D t-1 . At the provincial level of government the largest programs are health, education and social services.
Some elements of the program spending and revenue in the current account are sensitive to the state of the economy (the business cycle). To account for these cyclical influences, one can write;
where PDEF * defines the cyclically-adjusted primary deficit and the term in brackets defines the size of the primary deficit that is due to the business cycle.
Of interest is the identification of sources of change in the ratio of the accumulated deficit to GDP, referred to more simply as the debt ratio. It makes sense to compare debt to GDP as the latter defines the collective income of the province's citizens, and so, measures the capacity for managing debt. Of interest, then, is explaining movements in;
where Y is GDP. Using equation (1) and noting that values of Y t and Y t-1 are related by the rate of growth in GDP in the following way;
where n = the rate of growth in Y n * = the rate of growth in potential output, Y * , the change in the debt ratio can be written as;
The term in round brackets defines the cyclical component. It identifies the change in the debt ratio that is due to the economy being away from potential (or full employment) output and experiencing a rate of growth that differs from the rate of growth in potential output. The term in square brackets defines the policy component. It identifies the change in the debt ratio that is due to fiscal policy choices.
16 16 In the equation, the growth and interest rates are either nominal rates or real rates, but in the latter case, the interest rate must be the ex post real interest rate. It is worth noting that no attempt is made to identify how the interest rate might vary with the business cycle. This reflects an assumption that the interest rate does not react automatically to, or in a predictable way with, the business cycle.
Discussion
The accounting used to identify that part of the annual change in the debt ratio due to the economic cycle (the cyclical component) versus that which is due to fiscal policy choices (the policy component) differs from that used in the literature. The approach used here is most closely akin to that defended by Kneebone and Leach. 17 It differs by the inclusion of the last term defining the cyclical component. This consideration is important for explaining the change in the ratio of debt to GDP, since an economic slowdown affects not only the numerator by causing change in income-sensitive components of the primary deficit -and so, causes a gap between PDEF and PDEF * -but also influences GDP itself -and so, causes a gap between the observed rate of growth in GDP, n, and the rate of growth in potential output, n * .
The measure of the cyclical component used here is based on the simple observation that because some components of provincial program spending (such as social assistance payments) and income sensitive tax revenues rise and fall with the level of output, and since the level of GDP varies with the business cycle, then the ratio of debt to GDP will be sensitive to the state of the economy. Accusing a government of fiscal irresponsibility when its debt ratio is made large by the effects of recession is not fair. As such, this measure of the cyclical component identifies the change in the debt ratio due to the state of the economy, and so, identifies changes not considered grounds for criticism of fiscal policy choices.
It is important to stress that while the first term on the right hand side of equation (2) is labelled the cyclical component, its size is not "policy free". Its magnitude is affected by the extent to which governments make their revenues and spending obligations sensitive to changes in income. The cyclical component, then, shows the change in the debt ratio due to the business cycle impacting the government budget via the current set of tax rates and the current design of spending programs. Movements in the cyclical component, then, reflect the operation of automatic stabilizers the size of which is a matter of policy.
The measure of the policy component is motivated by the idea that fiscal policy choices are constrained by the level of debt inherited from previous governments and by the economic conditions determining the interest rate paid on outstanding debt, the rate of growth in the tax base and the levels of cyclically-sensitive spending and revenues. Depending on economic circumstances -particularly those determining the relative values of the interest rate due on outstanding debt and the rate of growth in potential output -the same set of fiscal policy choices reflected in the value of the cyclically-adjusted primary deficit PDEF * may or may not be labelled fiscally irresponsible.
To better appreciate this point, it is easy to see from the definition of the policy component that if the levels and growth rates of actual and potential output are equal, there is no tendency for the debt-to-output ratio to rise only if:
The term on the right-hand side is our preferred target for a fiscally responsible set of fiscal policy choices. The debt-to-output ratio will tend to rise as a consequence of fiscal policy choices when PDEF t * is above the target, and tend to fall when PDEF t * is below the target.
17 "The Accumulation of Public Debt in Canada."
As noted by Kneebone and Leach, implicit in this argument is the idea that requiring the cyclically-adjusted primary deficit, PDEF * , to be zero is not a very good measure of fiscal probity.
18 Governments with outstanding debt cannot spend as if they were not responsible for paying the interest on the outstanding debt they have inherited. Their cyclically-adjusted primary deficits can be positive when the interest rate is low and the rate of growth in potential output is high (r < n * ), but they should be negative when the interest rate is high and the rate of growth in potential output is low (r > n * ).
When, as has often been the case since the 1980's, governments operate in a high interest rate, low growth environment, establishing a zero value for the cyclically-adjusted primary deficit is clearly irresponsible and is not a sign of fiscal probity. In this economic environment, the government's objective should be to operate with cyclically-adjusted primary surpluses and so offset the effect on the debt ratio of operating in a low growth -high interest rate environment.
In what follows, the definitions of the cyclical and policy components are applied to the data defining the government's operating account. It is useful to emphasize our focus on the operating account because it adds credence to the definition of the policy component. That is, the idea behind governments defining an operating account is to emphasize that the revenues in that account are to be used to pay for current spending (or "paying for the groceries"). The socalled "golden rule" of public finance is that operating accounts ought to be such that, in the normal course of events, they balance spending with revenues. In other words, the application of the golden rule is that at full employment the operating account should not be causing the debt ratio to increase. Applying the golden rule of public finance would require that, our definition of the policy component be zero at full employment, and that over time, when economic downturns have been balanced by economic booms, the accumulated deficits of the government's operating account should be zero.
POTENTIAL OUTPUT AND THE CYCLICALLY-ADJUSTED PRIMARY DEFICIT
The accounting framework requires that one identify cyclically adjusted provincial revenue and spending and use these values to define the cyclically-adjusted primary deficit, PDEF * . This, in turn, requires estimates of potential output, Y * , and its rate of growth, n * .
It is common practice to generate values of provincial potential GDP (Y * ) by applying the Hodrick-Prescott filter to observed values of GDP (Y).
The HP filter is intended to decompose data on GDP into trend and cycle components. 19 The attraction of the HP filter is that its 18 Kneebone and Leach note that one might argue that setting PDEF* = 0 is a sensible target for fiscal responsibility if a long enough time horizon is chosen. That is, a government that equates cyclically-adjusted program spending with revenue has a neutral impact on the debt-to-output ratio if, over a period of time, the average value of the term on the right hand side of equation (3) is zero. Canada's experience in this regard is the same as that of many western economies: The Second World War was followed by a quarter century in which growth rates exceeded interest rates and then a quarter century in which interest rates exceeded growth rates. A policymaker would need a very long planning horizon before fiscal responsibility might be sensibly defined as maintaining a zero value of the cyclicallyadjusted primary deficit. 19 The HP filter is applied to measures of provincial real GDP. Multiplying these measures by the GDP implicit price deflator yields an estimate of Y* measured in nominal dollars. Data on provincial real and nominal GDP is from CANSIM application involves a minimum of judgment and requires a minimum of data. What's more, the resulting smooth but non-linear time series of potential output accords with most analysts' expectations of the evolution of that series.
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To arrive at estimates of the cyclically-adjusted primary deficit, PDEF * , we employ an approach utilized by the IMF, the OECD and other research organizations.
23 Cyclically sensitive components of the provincial budget are adjusted proportionately to the ratio of potential output to observed output, as determined by its elasticity with respect to the output gap. Thus,
where T i,t = observed revenue from revenue type i in year t, S j,t = observed expenditure on program j in year t, starred variables are values that would be observed at potential output, and α i , β j are elasticities measuring the sensitivity to output of revenue category i and program expenditure j, respectively. Once values of T i * ,t and S j * ,t are calculated, the remaining (nonadjusted) categories are added in order to derive structural total revenues and expenditures. 20 A problem with using the HP filter is the so-called end-point problem; the fact the approach causes estimates of potential output at the beginning and at the end of the time series to be close to observed values of output. To deal with this issue, we follow a frequently used approach that involves extending the data series on output beyond the end, and prior to the beginning, of the study's sample period. Marianne Baxter and Robert King ("Measuring Business Cycles: Approximate Band-Pass Filters for Economic Time Series," Review of Economics and Statistics, Vol. 81, 1999 ) recommend adding at least three years of data (when using annual data) to each end of the sample period. Three years of data on provincial nominal output prior to 1981 (for years 1978-1980, inclusive) is taken from CANSIM series v123698 (Quebec) and v123985 (Ontario). In lieu of an implicit price deflator we rely on provincial measures of the consumer price index from CANSIM series D45062 (Quebec) and D45083 (Ontario) for those years. Forecasts of real and nominal provincial output for three years beyond the end of our sample (2013) (2014) (2015) are taken from TD Economics, Provincial Economic Forecast, January 15, 2014. 21 An alternative approach to using the HP filter is to estimate an aggregate production function relating output to the inputs producing that output. The modelling requirements of this approach are significant as are the data requirements with the latter issue particularly acute at the sub-national level. Using Canadian provincial data, Yvan Guillemette ("A Simulation Model of Federal, Provincial, and Territorial Government Accounts for the Analysis of Fiscal-Consolidation Strategies in Canada," OECD Economics Department Working Paper No. 800, August 2010) shows that the production function approach yields similar estimates of provincial potential output to those produced by the HP filter.
22 A way of evaluating the "reasonableness" of estimates of potential output is to observe the value of the provincial unemployment rate in those years when our estimate of Y* is equal to observed output, Y. The unemployment rate in those years should be consistent with one's estimate of the full-employment (or 'natural') level of the unemployment rate. The values of potential output in Ontario and Quebec suggest that both of these provinces were at or near full employment in 1999 and again in 2008. In those years, the unemployment rate was 6.3 per cent and 6.6 per cent in Ontario and 9.3 per cent and 7.3 per cent in Quebec. As such, both the level and the change over time (falling in Quebec and slowly rising in Ontario) in these values accord with the views of most economists regarding the natural rate of unemployment in those provinces and in Canada. The elasticity values used here, and the budget categories to which they are applied, are those suggested for application to Canadian data by the IMF. Specifically, the IMF suggests an elasticity value of 0.7 for personal income tax revenue, 1.5 for corporate income tax revenue, 1.0 of indirect tax revenue, 1.0 for other tax revenue, and -0.1 for program expenditures.
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Applying data to equation (2) also requires a value of the interest rate, r t , observed in each year for each government. For this purpose an effective rate of interest paid by these governments is calculated as the amount paid in debt charges in year t divided by the amount of net debt inherited from year t-1.
WHO, OR WHAT, IS TO BLAME FOR DEBT ACCUMULATION?
In this section, data describing the operating accounts of Ontario and Quebec are applied to the accounting framework described by equation (2). It is shown how this framework can be used to determine to what extent the fiscal policy choices of these two governments can be held responsible for the accumulation of debt.
Ontario Figure 1 shows the annual change in the ratio of accumulated deficits to GDP (the debt ratio) due to the influence of the business cycle (the cyclical component) and due to policy choices (the policy component). It also identifies the political affiliation of the government in power.
Each of the coloured bars identifies the increase in the debt ratio, measured in percentage points of GDP, due to elements identified in equation (2). Bars above the zero line indicate the influence is such to cause the debt ratio to increase; bars below the line indicate the influence is in the direction of reducing the debt ratio. The blue line identifies the vertical sum of the bars for any year, and so, measures the total observed change in the debt ratio for that year. For example, in Ontario in 1986-87, one bar defines an influence pushing the debt ratio upward while the other defines an influence pulling the debt ratio downward. The bars are of nearly equal size indicating that, as shown by the blue line, there was no overall change in the debt ratio in that year. Over the entire period from 1982-83 to 2011-12, the ratio of accumulated deficits to GDP increased by 13.1 percentage points of GDP.
24 As reported in Bornhorst, et. al. " How and When to Adjust Beyond the Business Cycle," results are not terribly sensitive to alternative choices of these elasticity values. The values used are those suggested for Canada in the template accompanying that paper (http://www.imf.org/external/np/fad/strfiscbal/index.htm). Guillemette, "A Simulation Model," provides estimates for budget elasticities that are province-specific. With one exception, the elasticities he identifies for Ontario and Quebec do not differ significantly from what the IMF suggests for Canada (and which we use). The exception is the elasticity of personal income tax revenue which Guillemette determines to be only 0.4 in Quebec.
FIGURE 1: ONTARIO
The yellow bars identify the cyclical component. Not surprisingly, the cyclical component was responsible for the debt ratio increasing during periods of recession in the early 1980s, the early 1990s and beginning in 2008. Periods of strong economic growth -the mid 1980s and from the mid 1990s to mid-2000s -saw the debt ratio fall as cyclically-sensitive revenues increased and cyclically-sensitive expenditures fell. Over the entire period from 1982-83 to 2011-12, the business cycle was responsible for none of the increase in Ontario's debt ratio; policy choices were wholly responsible for the increase in the debt ratio over this period.
The cyclical component is influenced by two considerations; by the deviation of output, Y, from potential output, Y * (which causes the observed primary deficit, PDEF, to deviate from its value at potential output, PDEF * ) and by the deviation of the observed growth rate of output, n, from the growth rate of potential output, n * . Calculating that portion of the cyclical component due only to n being different from n * provides an estimate of what would have happened to the debt ratio had governments continually adjusted tax rates and continually adjusted spending programs to always keep PDEF = PDEF * . In other words, one would be showing the result of governments intentionally short-circuiting automatic stabilizers. This exercise shows that in Ontario, had governments behaved in this fashion over the entire period of our sample, they would have only reduced the debt ratio by 1.45 percentage points. The implication is that automatic stabilizers, over the 32 years of our sample, had a minimal impact on the accumulated deficit.
The black bars identify the change in the debt ratio due to the policy component. The policy component shows the effect on the debt ratio of discretionary changes in revenues and spending. A positive value for the policy component indicates that, given the economic environment as defined by the difference in the interest rate and the rate of growth in potential output, provincial fiscal policy choices will result in the accumulation of debt even when at full employment levels and growth rates of output. We argue that such a value for the policy component reflects a failure of government to respond to trends in its economic environment in a way that guarantees fiscal sustainability over the long-term. 
Policy Component Cycle Component Total Change in Debt Ratio
Observing a positive (negative) value for the policy component in a year of economic contraction (expansion) might be interpreted as indicative of a discretionary counter-cyclical policy. If so, one might judge it to be a desirable policy intervention. 25 However, this interpretation requires accepting that discretionary provincial fiscal policies -particularly those stemming from changes in the government's operating account -have a favourable influence on output and/or the Bank of Canada's interest rate policies. If a provincial government recognizes, as we believe it should, that its fiscal policies can have no significant effect on output or market interest rates, then the effects of a positive policy component is negligible in the short term and, to the extent it results in an increase in the risk premium on its debt, negative in the long-term. A provincial government wishing to stimulate a contracting economy is generally advised to rely on its capital budget for this purpose; the idea being that investments in public infrastructure complementary to private production will have maximum stimulative and long-term benefits on the economy. This advice has the added benefit of steering governments away from using its operating account -where spending is dominated by health care, education and social services -to fund temporary expansions and contractions in their budgets.
POLITICAL BOX SCORE: ONTARIO
Another interpretation of the pattern exhibited by the black bars is one associated with politics. For this purpose, party affiliations of the government in power are identified in Figure 1 . Summing the increases in the debt ratio caused by the policy choices of the government in power allows one to identify what some might suggest is the proclivity of certain political parties to add or subtract government debt. The results of this exercise, reported in the table above, confirms, for Ontario, the stereotype of governments on the right of the political spectrum maintaining more fiscally-conservative policies while those on the left choose to maintain a "looser" set of fiscal policies. As in Ontario, in Quebec, the recessions of the early 1980s, early 1990s and the more recent recession starting in 2008 caused the debt ratio to increase. Over the entire period from 1982-83 to 2011-12, the business cycle was responsible for adding 1.6 percentage points of GDP to Quebec's debt ratio. 26 The remaining debt accumulated by the operating account, equal to 6.8 percentage points of GDP, was due to the policy choices of the provincial government.
POLITICAL BOX SCORE: QUEBEC
As per Ontario, it is interesting to observe how the amount of debt accumulated as a consequence of policy choices is related to the government in power. Whereas the policy component in Ontario is consistent with the stereotype of governments on the right of the political spectrum maintaining more fiscally-conservative policies with those on the left choosing to maintain a "looser" set of fiscal policies, in Quebec, the evidence is less supportive of the usual right-left stereotype. During their 12 years on power, the Parti Québécois, an unabashedly left-wing party, added a total of just 0.3 percentage points of GDP to the debt ratio, and so, on average maintained a virtual balance on the current account. The Liberals exhibited more schizophrenic behaviour with the government of Robert Bourassa adding large amounts of debt -and doing so in every year of its mandate -while the government of Jean Charest did the opposite. 26 Reporting only that portion of the cyclical component resulting from n being different from n* one determines what role automatic stabilizers played in debt accumulation. The calculation for Quebec is similar to that for Ontario; over the 32 years of the sample period automatic stabilizers increased the debt ratio by only 1.38 percentage points. 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999- Comparing the two provinces, one observes a broadly similar pattern whereby policy choices lead to a rapid accumulation of debt during the 1980s and early 1990s. The latter half of the 1990s and the 2000s were periods of policy-induced retrenchments. More recently, and particularly in Ontario, there has been a return to policy-induced debt accumulation.
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LOOKING AHEAD
The purpose of defining an operating account is for governments to be clear that the expenditures in that account are such that they ought to balance, or balance as closely as possible, with revenues over the long term. Over a long enough period of time, one expects the accumulated deficits of the current account to sum to zero.
The government of Quebec would appear to appreciate the logic of reducing the accumulated deficit on its current account; it has stated a goal of halving the size of this debt, as a fraction of GDP, by 2025-26. 27 No similar commitment can be found on the part of the government of Ontario beyond a vague statement in which it commits to reducing its debt ratio to prerecession levels sometime in the future.
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Suppose one accepts that both provinces understand the need to reduce the accumulated deficits on their current accounts. What would be the budget implications?
Ontario
As a first step to understanding what Ontario needs to do in the future, it is useful to observe the size of the policy component in the last year of this sample (2011-12). In Ontario, the policy component in that year was equal to +1.1 per cent of GDP. This means that the setting of tax rates and the design of spending programs were such that the debt ratio would increase by 1.1 percentage points per year even assuming the economy of Ontario was operating at full employment.
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27 See Quebec Budget 2013-14. The commitment is to reduce the accumulated deficit on the current account to 17 per cent of GDP by 2025-26. Due to changes to government accounting that have been introduced over the 30 years of our sample, the size of the accumulated deficit on the current account at the end of fiscal year 2012 that is calculated by the government -34 per cent of GDP -differs somewhat from ours (28.6 per cent). By our estimates, for Ontario to return to its pre-recession debt ratio, it would need to reduce it by 6.4 percentage points or by about one-quarter. As shown in equation (2) above, there are two possible reasons for this result. One is the difference between the interest rate paid on government debt, r, and the rate of growth in potential output, n * . As discussed below, this difference normally causes the debt ratio to grow. That was, in fact, the case in 2011-12. The other reason is the size of the primary deficit at full employment, PDEF * . The government of Ontario established tax rates and designed spending programs which, since 2009-10, yielded large positive values of PDEF * . The government, then, was making fiscal policy choices that would cause both sources of change in the policy component -the difference in r and n * and the size of PDEF * -to add to the debt ratio.
In 2011-12, Ontario was operating below potential as it continued its prolonged recovery from recession. However, the economy was expanding toward potential, and so, the rate of growth in GDP, n, exceeded the rate of growth in potential output, n * . The net effect of being below potential output but growing closer to it -a net effect measured by the cyclical componentwas a very small addition to the debt ratio. The increase in the debt ratio in 2011-12, then, was almost wholly due to the fiscal policy choices of the Ontario government.
Looking ahead, the government of Ontario faces a number of challenges related to its fiscal policy choices. Economic conditions are improving with the result that the change in the debt ratio due to cyclical component has all but disappeared. The challenge is now to reduce the size of the cyclically-adjusted primary deficit, PDEF * . In particular, it needs to be adjusted from a positive to a negative value (i.e., from a cyclically-adjusted primary deficit to a cyclically-adjusted primary surplus). This is necessary simply to halt the growth in the debt ratio; to reduce the ratio requires still stronger measures.
One gains an understanding of the choices to be faced by the government of Ontario by using equation (2) to forecast what future budgets might need to deal with. For this exercise, it is assumed that in 2012-13, the economy of Ontario settles to and remains at a level of GDP equal to its potential level (i.e., assuming Y = Y * and n = n * ). The implication of this assumption is that the primary deficit adjusts to its cyclically-adjusted value (i.e., PDEF = PDEF * ). Finally, it is assumed that the interest rate paid on Ontario government debt remains constant at 3.5 percentage points above the rate of potential GDP growth (i.e., (r -n * ) = 0.035).
30
With these assumptions, and assuming the size of the cyclically-adjusted primary deficit as a fraction of GDP remains constant at its 2011-12 value, the ratio of accumulated deficits to GDP (the debt ratio) rises steadily from 23.4 per cent to 41.5 per cent of GDP by 2025-26.
Clearly, Ontario has some hard decisions to make in order to hit its target of returning the debt ratio to pre-recession levels (about 18 per cent), never mind any longer-term goal to reduce this debt altogether. 30 The choice of this value reflects three considerations. First, Canada is generally recognized as a dynamically-efficient economy. The implication is that it will usually be the case that the rate of interest will exceed the rate of economic growth. Second, values for Ontario and Quebec averaged about four per cent during the last few years of the period of analysis and were slowly falling. Finally, evidence from the IMF (Julio Escolano, "A Practical Guide to Public Debt Dynamics, Fiscal Sustainability, and Cyclical Adjustment of Budgetary Aggregates," IMF Technical Notes and Manuals, January 2010) suggests a similar value (3.8 per cent) for Canada using data that excludes the recent period of lower interest rates. The assumed value of 3.5 per cent should, therefore, be understood to be conservative in the sense of requiring smaller adjustments in taxation and spending to meet the targets defined in this section than would otherwise be the case.
What are some possibilities? Nothing can be done to reduce the debt ratio that does not involve turning what is now a cyclically-adjusted primary deficit into a surplus. This requires, at minimum, a $1.7 billion increase in taxes, cut to spending, or some combination of those options. But that will not be nearly enough; this will only slow the rate of increase in the debt ratio. By 2025-26, a fiscal response of this size, even if implemented immediately, will only cause the debt ratio to hit 37 per cent, rather than 41.5 per cent, of GDP. Something more drastic is required. An immediate and permanent increase in taxes, cuts to spending or some combination of these options of $7 billion would, assuming that thereafter the primary balance grows at the rate of potential GDP, hold the debt ratio constant at its current value. To actually reduce the debt ratio from its current value would require a still larger adjustment. For example, an immediate and permanent increase in taxes (or cut to spending) of $9.3 billion would put the debt ratio on a downward trajectory toward a value of 18 per cent of GDP by 2025-26.
How big is a $9.3 billion adjustment to the primary deficit? Were the adjustment made solely via a spending cut, it would require an eight per cent cut to the level of total program spending observed in 2011-12. This cut, spread across spending on health, education and social services in proportion to the fraction of program spending going to those categories, would require a $3.8 billion cut to health spending, a $2.5 billion cut to education spending, and an $1 billion cut to spending on social services with the remaining $1.8 billion coming from other spending cuts. If instead, the adjustment was made with revenue increases, it would require, for example, a 3.5 percentage point increase in the HST (from 13 per cent to 16.5 per cent), a doubling of the corporation income tax, or a 40 per cent increase in the personal income tax (all using 2011-12 values) . Of course, some combination of spending cuts and tax increases would also work.
A $9.3 billion adjustment to the primary deficit would mean turning the 2011-12 cyclicallyadjusted deficit of $1.7 billion into a surplus of $7.6 billion. This would not be an extraordinary value for the cyclically-adjusted primary balance. In fact, by these calculations, Ontario had a cyclically-adjusted primary surplus equal to $7.6 billion as recently as 2007-08. It would mean, then, undoing some fairly recent policy changes. Between 2007-08 and 2011-12 , it is estimated that program spending, (adjusted for the business cycle), increased by $17 billion (19 per cent) while revenues increased by $8.5 billion (or eight per cent). 31 What is necessary, then, is to reverse the recent tendency to increase spending without the extra tax revenue to fund that spending. It means a return to what was a policy in place only a few years ago; a policy of maintaining a cyclically-adjusted primary surplus of between $7 and $8 billion. This can be done either by increasing tax rates so as to allow revenue to catch up to spending, by reversing recent increases in spending commitments, or some combination of these choices.
31 About half of that increase in spending was on Health and about one-third was on Education. Spending on all of the "Big Three" of provincial spending responsibilities -Health, Education and Social Services -increased at rates well in excess of the increase in cyclically-adjusted tax revenue. The fastest growing of the three categories was Health.
An immediate $9.3 billion adjustment in Ontario's primary balance in not necessary. A more gradual adjustment -for example, raising taxes or cutting spending by $3.4 billion per year in each of the next three years -would have the same success at reducing the debt ratio to 18 per cent of GDP though, as this example illustrates, slowing the pace of adjustment increases the size of the total adjustment required. Many options are available but they must all involve turning what is currently a cyclically-adjusted primary deficit into a surplus and this requires much more than simply slowing the rate of growth in the size of the primary balance.
While on the one hand, one might suggest a gradual adjustment to cyclically-adjusted primary balance, on the other, one might suggest a rather more ambitious target for the debt ratio than simply returning it to its pre-recession level. After all, the idea of identifying an operating account in government budgeting is to more easily identify the bills that need to be paid by current as opposed to future tax payers. The aim, then, would be to target a zero value for the accumulated debt.
Wary of trying to peer too far into the future or asking for too rapid an adjustment, another exercise considered here is to ask only what policy choices are necessary to establish a debt ratio of 10 per cent by . Assuming the extra adjustment takes place early, an additional year of $3.4 billion spending cuts or tax increases -in addition to the three straight years of cuts required to reduce the ratio to pre-recession levels -would do the trick.
Quebec
In Quebec, the policy component in 2011-12 was equal to -0.3 per cent of GDP. This means that the setting of tax rates and the design of spending programs were such that the debt ratio would decrease by 0.3 percentage points per year assuming the economy of Quebec is at full employment.
In 2011-12, Quebec was operating slightly below potential as it too continued its prolonged recovery from recession. Like Ontario, the economy was expanding toward potential, and so, the rate of growth in GDP exceeded the rate of growth in potential output. The net effect of being below potential output but growing closer to it -a net effect measured by the cyclical component -was to pull the debt ratio slightly upward (see Figure 2) . The decrease in the debt ratio in 2011-12, then, was wholly due to the fiscal policy choices of the Quebec government.
As noted above, the change in the debt ratio due to government policy reflects the combined influences of the difference in the interest rate paid on Quebec government debt (r) and the rate of growth in potential output (n * ), and the size of the cyclically-adjusted primary deficit, PDEF * . The first influence, due to the difference in r and n * , is to push the debt ratio upward. The fact that Quebec's policy component was dragging the debt ratio lower in 2011-12 is, then, solely due to the government having set tax rates and designing spending programs in a way to yield a negative value of the cyclically-adjusted primary deficit. In other words, the falling debt ratio is due to the government of Quebec making fiscal policy choices that yield a sizable cyclically-adjusted primary surplus. We estimate the size of cyclically-adjusted primary surplus to have been $4.3 billion in 2011-12.
Looking ahead, the government of Quebec has more favourable policy options to choose from than has the government of Ontario. Quebec's fiscal policy choices are already causing the debt ratio to fall; the only question is whether the current rate of decrease is sufficient to hit the government's 2025-26 target for the debt ratio.
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Just as was done with Ontario, one can gain an understanding of the choices to be faced by the government of Quebec by using equation (2) to forecast what future budgets might need to deal with. To do this, it was again assumed that in 2012-13 the economy of Quebec settled to and remains at a level of GDP equal to its potential level and that as a result the cyclical component is set to zero. As with Ontario, it is assumed that the interest rate paid on Quebec government debt remains constant at 3.5 percentage points above the rate of potential GDP growth (i.e., (r -n * ) = 0.035).
With these assumptions, and assuming the size of the cyclically-adjusted primary deficit remains constant at its 2011-12 values as a fraction of GDP, the debt ratio falls, but only slightly, from 28.6 per cent to 24.8 per cent of GDP by 2025-26. This leaves the debt ratio above the level the government of Quebec has identified as its target level to be reached in 2025-26 (18 per cent). Quebec, then, also needs to make an adjustment to the size of its primary balance. An advantage Quebec has over Ontario is that because the balance is already in surplus, a relatively small adjustment is required. For example, an immediate one-time cut to spending or increase in revenue (or some combination) that increases the size of the primary surplus by $1.4 billion would be enough to lower the debt ratio to 18 per cent by 2025-26. A cut of $1.4 billion is equal to just over two per cent of program spending (using 2011-12 values) , and so, is considerably less than the adjustments required in Ontario. Smaller annual adjustments spread over a number years could yield the same result.
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Finally, as was done with Ontario, it is possible to ask what it would take for the government of Quebec to hit a more ambitious target for its debt ratio. It turns out that a second year of spending cuts or tax increases equal to $1.4 billion -would be sufficient to reduce the debt ratio to 10 per cent by 2025-26.
CONCLUSION
As recently emphasized by Busby and Robson, 34 nothing is simple when it comes to working with government financial data. Yet, an understanding of what drives the accumulation of government debt requires a time series describing government finances that is internally consistent insofar as the effect of spending and revenue choices on debt can be clearly identified. One of the contributions of this report is to provide such information for the governments of Ontario and Quebec. 32 The significance of having established a negative value for the primary deficit is apparent when one recognizes that were the government of Quebec willing to simply hold the ratio of accumulated deficit to GDP constant, it could increase spending and/or cut taxes by about $100 million in every year to 2025-26.
The second contribution of this paper is to define an accounting framework that allows one to identify how much government debt has been accumulated as a consequence of policy choices as opposed to the effects of the business cycle. This framework shows that using the size of the cyclically-adjusted primary deficit (PDEF * ) for this purpose is wrong. It is wrong because it assumes that governments are not responsible for paying the interest on the debts they have inherited from previous governments. It is also wrong because this metric fails to recognize that changes in the economic environment demand a response in the form of adjustments to tax rates and/or changes in the design of programs. This paper's accounting framework corrects these shortcomings.
The final contribution made by this paper is to show how this framework can be used to look backwards to evaluate the extent to which policy choices have contributed to changes in the debt ratio, and forward to offer commentary on what future policy choices need to be made to hit certain targets for the debt ratio. These calculations show that, while over certain periods, the business cycle has played a role in debt accumulation, over the 30 years described by our data, the effects of economic booms and busts have been offsetting in their influence on government debt in Ontario and Quebec. Virtually all of the debt incurred by these governments has therefore been the result of policy choices. Looking ahead, both governments need to impose increases in tax rates and/or lower levels of public services in order to reduce their debt levels. The burden of these adjustments will be considerably heavier for the citizens of Ontario to carry than those required of the citizens of Quebec.
As a final comment, it is important to note that this paper has only examined the changes in the accumulated deficits of the operating accounts of these two provinces. Thus, the focus has been on the accumulation of $224 billion of debt in Ontario and $153 billion in Quebec over the period 1980/81 to 2011/12. As noted earlier, this paper has not discussed the accumulation of over $81 billion in Ontario and $67 billion in Quebec that is the result of government borrowing to finance extraordinary expenditures on bailouts, privatizations and purchases of infrastructure. If one were to assume, perhaps heroically, that all of that latter borrowing was the result of policy decisions that accurately balanced the benefits of such spending accruing to future tax payers to the taxes they will pay, then the benefits and costs of that debt have been balanced and that debt is not a serious concern. The same, however, cannot be said of debt incurred on a government's operating account where taxation is meant to balance the costs of providing goods and services to current taxpayers. That debt, then, is a whole different kettle of fish.
APPENDIX
The following two tables present the provincial budget data used in this study. These data comes from the Public Accounts of the two provinces and are measured in millions of nominal dollars.
These data relate to the General Fund (Quebec) and the Operations Account (Ontario) only. As explained in the text, the Accumulated Deficit is the sum of the Annual Deficits in these accounts. The Accumulated Deficit differs from the Net Debt as the latter includes the accumulated deficits from government funds other than the General Fund and the Operating Fund.
Similar data are contained in the Fiscal Reference Tables (FRT) published by the federal Department of Finance. However, the data in the following tables goes beyond what is found in the FRT by reporting not only total spending and total revenue but also revenues and expenditures by categories. This breakdown of revenue and expenditures by sub-categories is necessary to cyclically-adjust the deficit and, so, the accumulated deficit.
The FRT adds a column, "Other", that represents the net balance (revenue -expenditure) of all government funds other than the General Fund and the Operations Account. The deficit reported in the FRT is not, therefore, the deficit of the General Fund and Operating Fund but is, rather, the deficit of the provincial consolidated budget.
Accounting reforms in 1997-98 caused the Government of Quebec to re-state amounts previously reported in its public accounts. This paper reports the values as originally reported rather than try to unravel the implications of these accounting changes. The difference in this data versus the data reported in the FRT for Quebec is minor.
A difference between the data for Ontario and those data presented in the FRT is for years 1993-94 to 2000-01. For those years, FRT data in the category 'Own Source Revenues' are higher and Total Program Expenditures are lower -by the same amounts -than is reported in the following table. For those years the FRT allocated an amount from Total Program Expenditures to Own Source Revenues to reflect a change in the government's treatment of education property tax revenues. The FRT attempts to make this adjustment only for the years 1993-94 to 2000-01. In constructing the data set provided below, no attempt was made to make this adjustment. Instead, it reports revenues and expenditures as reported in the Public Accounts when published. It is noteworthy that the adjustments reported in the FRT have no impact on the size of the Ontario deficit/surplus. The deficit/surplus reported in the FRT (which is the same as we report) does not equal the change in Net Debt reported in the FRT. The Net Debt figure in the FRT therefore includes the debt implications of extraordinary expenditures such as the impact of electricity market restructuring. 
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